Optics

Lidar, Radar, and Sonar
Processing Method

Processing method utilizing multiple closely spaced
orthogonal carriers modulated by PN codes using
Binary Phase Shift Keying (BPSK) modulation

NASA Langley Research Center has developed a novel method to

process lidar ranging and differential absorption measurement data.

The technique uses multiple closely spaced orthogonal carriers
modulated by PN codes using BPSK modulation. The flight tested
innovation reduces errors and provides higher resolution than
comparable methods. While developed for lidar, the method can be
used in radar, sonar or any similar modality based on processing of
repeating waveforms.

National Aeronautics and
Space Administration

BENEFITS

< Provides a more efficient
and accurate method of
modulating sine waves for
differential absorption
measurements

< Allows simultaneous
measurements with
continuous wave lasers
instead of sequential
measurements using
pulsed lasers

APPLICATIONS

< Differential absorption
measurements, including
determining the
concentration of CO2 in the
atmosphere

2 Range finding and mapping
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THE TECHNOLOGY

The technology is a method of processing lidar ranging and differential absorption
measurement data that incorporates pseudo noise (PN) codes to modulate a sine wave
carrier. The method achieves orthogonality by making the carriers themselves
orthogonal. Use of orthogonal channels allows performing a number of measurements
simultaneously using continuous wave (CW) rather than the conventional sequential
measurements with the more costly, error-prone, bulky and complex pulsed lasers.
Performing simultaneous measurements is more compatible with dynamic conditions
such as those found in aircraft and satellites.

Credits: NASA

The technology was developed in support of the
ASCENDS mission, which is to make CO2 column
mixing ratio measurements during day and night
over all latitudes and all seasons and in the
presence of thin or scattered clouds.

PUBLICATIONS

Patent Pending
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National Aeronautics and Space Administration NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
citizens. Through partnerships and
licensing agreements with industry, the
Mail Stop 151 program ensures that NASA's investments
Hampton, VA 23681 in pioneering research find secondary
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The Technology Gateway

Langley Research Center

http://technology.nasa.gov/
LAR-18539-1

www.nasa.gov
NP-2015-08-2064-HQ
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